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Abstract

Objective—To identify variables predic-
tive of smoking cessation in a cohort of
cigarette smokers followed for five years.
Design—Data analysed in this paper come
from a cohort tracking telephone survey
of 13 415 cigarette smokers aged 25-64
years from 20 American and two
Canadian communities who were inter-
viewed in 1988 and re-interviewed in 1993
as part of the National Cancer Institute’s
Community Intervention Trial for Smok-
ing Cessation. Predictors of smoking
cessation evaluated in this study included
measures of past and current smoking
behaviour, past quit attempts, stated
desire to quit smoking, and demographic
characteristics.

Outcome measures—Smoking cessation
was based on self report. A “quitter” was
defined as a cohort member who, at the
final annual contact in 1993, reported not
smoking any cigarettes for the preceding
six months or longer. Any smoker who
reported having made a serious quit
attempt between 1988 and 1993 was asked
to indicate reasons that contributed to
their decision to try to stop smoking.
Results—67% of smokers reported mak-
ing at least one serious attempt to stop
smoking between 1988 and 1993 and, of
these, 33% were classified as having quit
smoking in 1993. The most common
reasons given for quitting smoking were
concern over health (91%), expense (60%),
concern about exposing others to second-
hand smoke (56%), and wanting to set a
good example for others (55%). Statisti-
cally significant predictors of smoking
cessation included male gender, older age,
higher income, less frequent alcohol
intake, lower levels of daily cigarette
consumption, longer time to first cigarette
in the morning, the use of premium ciga-
rettes, initiation of smoking after age 20,
history of past quit attempts, a strong
desire to stop smoking, and the absence of
other smokers in the household. Predictor
variations with the largest relative risks
for smoking cessation were those
associated with nicotine dependence such
as amount smoked daily and time to first
cigarette in the morning.
Conclusions—Despite the fact that most
smokers expressed a strong desire to stop
smoking in 1988, the majority, especially
the most dependent heavy smokers (>25

cigarettes/day), struggled unsuccessfully
to achieve this goal.

(Tobacco Control 1997:6 (suppl 2):857-862)
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Introduction
Cigarettes cause more illness and death in the
United States than anything else.' It is well
accepted that nicotine in cigarettes contributes
to the struggle that many smokers experience
in stopping smoking.*® Despite attempts by the
cigarette industry to frame the debate on
smoking as the right of each person to choose
to smoke or not smoke, the facts speak
differently. Surveys show that 70% of smokers
wish they could quit’ ; for every smoker who
does quit, nine try and fail® ; and studies have
repeatedly shown that the more dependent a
person is on nicotine, the more difficulty they
have in quitting.”"* For example, in a recent
study examining predictors of quitting in a
cohort of California smokers followed for two
years, Farkas et al found that measures of nico-
tine dependence were stronger predictors of
quitting than measures of motivation and
readiness to stop smoking."

Recent studies have identified a number of
variables associated with success in quitting
smoking.’ '* Among these are: smoking fewer
cigarettes daily, past quit attempts, higher
socioeconomic level, and older age.” Female
gender, African American race, and recent use
of alcohol, on the other hand, have been asso-
ciated with a lower likelihood of quitting.® '*'*
The COMMIT study, which tracked the
smoking habits of a cohort of smokers over a
five-year period, provides a unique opportunity
to investigate individual-level predictors of
smoking cessation. The following questions
were used to guide analyses of data.

o What percentage of smokers express a desire
to stop smoking? How many of these
actually attempt to quit, and of these how
many succeed?

® What are the most common reasons
smokers give for quitting smoking? Do the
reasons given for quitting smoking differ
between those who do or do not succeed in
quitting?

® What characteristics of smokers are
predictive of success in stopping smoking?
The findings from this study should contrib-

ute to our understanding of factors underlying

smoking cessation and thus aid in the develop-
ment of public health interventions to assist
smokers in stopping smoking.
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Methods

COMMIT STUDY

The data analysed in this paper come from a
longitudinal study involving 13 415 cigarette
smokers from 20 American and two Canadian
communities who were interviewed in 1988
and re-interviewed in 1993 as part of the
National Cancer Institute’s Community Inter-
vention Trial for Smoking Cessation (COM-
MIT) study. The design and primary
outcomes have been described previously.”” "

DATA COLLECTION
From January to May 1988, a telephone survey
was conducted to identify cohorts of
approximately 915 current cigarette smokers
aged 25-64 years in each of the 22 study com-
munities (see reference 17 for a list of the 22
COMMIT study communities). The survey
was conducted centrally using a modified,
random-digit dialling technique and
community-specific geographic screening to
identify households within the targeted areas.
Most of the questions which made up the sur-
vey were taken from earlier national surveys of
smoking behaviour such as the 1986 Adult Use
of Tobacco Survey and the 1987 National
Health Interview Survey.” >’ The survey was
implemented in two stages. The first stage
involved identifying representative samples
averaging 5400 households within each
community and gathering information on the
age, gender, and smoking habits of all adults
within selected households. (This stage is
referred to as the rostering stage.) In the
second stage, a sample of current smokers aged
25-64 years was selected for an extended
interview which included questions about cur-
rent and past smoking habits, brand and type
of cigarette usually smoked, interest in quitting
smoking, alcohol consumption, the presence of
other smokers in the household, and
sociodemographic characteristics. For the pur-
poses of this study, current smokers were
defined as those who, in 1988, reported having
smoked at least 100 cigarettes in their lifetime
and who reported smoking at the time of inter-
view.

The mean response rate for the household
rostering portion of the survey was 83.7%. Of
the eligible smokers identified for the
household rostering, 91.5% completed the
extended interview. The initial cohort identifi-
cation survey gathered data on a total of
20 272 current smokers aged 25-64 years who
were then followed prospectively until 1993.

Between 1988 and 1992, cohort participants
were contacted once per year either by
telephone or mail to assess their current smok-
ing status and residency. To ensure that the
cohorts remained as representative as possible
of their communities, telephone contact with
cohort members was kept to a minimum.
Thus, although it may have been valuable to
question cohort members about their smoking
habits during the interim years, such questions
were not permitted. However, between January
and May 1993 cohort members were asked to
respond to a 20-minute telephone interview
which included questions about current smok-
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ing status, efforts made to stop smoking since
1988, and reasons given for attempting to stop

smoking.
Overall, 66.2% of cohort members (n=
13 415) provided information on their

smoking status at the final contact in 1993.
Most of the cohort members who were
classified as non-responders were those who
could not be located (29.9%, n = 6052), were
deceased (2.4%, n= 492), or refused to
participate in the follow-up survey (1.5%, n =
313). Compared with responders to the 1993
follow-up survey, non-responders tended to be
younger, single, and had fewer years of formal
education.

OUTCOME MEASURES

Smoking cessation was based on self report. A
“quitter” was defined as a cohort member who,
at the final annual contact in 1993, reported
not smoking any cigarettes for the preceding
six months or longer. Cohort participants who
had quit smoking and those who were still
smoking but who reported having made a seri-
ous attempt to stop smoking between 1988 and
1993 were asked to indicate whether any of the
following reasons were important to them
when they last tried to stop smoking: the
expense of smoking; concern for current or
future health; concern about the effects of pas-
sive smoking on others; pressure from family
members, friends, and co-workers; restrictions
on smoking at work; advice from a health pro-
fessional; concern about bad breath, bad taste,
smell from cigarette smoke; the desire to set a
good example for children; and the death of a
friend or relative. For each reason, respondents
answered “yes” or “no”. Thus, it was possible
for respondents to mention more than one rea-
son for attempting to stop smoking.

ANALYSIS METHODS
Estimates of the percentage of smokers who
attempted to stop smoking between 1988 and
1993, reasons for attempting to stop smoking,
and the percentage who were successful in
quitting were computed for all cohort
members combined and separately for each of
the 22 communities in the study. However,
only the combined data are presented here, as
the focus is on individual-level predictors of
smoking cessation. The effect of the
COMMIT intervention on the quit rates
among cohort members has been described
elsewhere.'® Briefly, the effect of the COMMIT
intervention on the quit rate of cohort
members was small (an overall average
increased quit rate of 1.8%), although
statistically significant with a probability value
of less than 0.05. To take account of this effect,
the relationship between individual-level
predictors of smoking cessation are adjusted
for the effects of the COMMIT intervention.
Logistic regression analysis was used to
assess the association between smoker
characteristics measured in 1988 and smoking
cessation measured in 1993, Smoker
characteristics evaluated in relation to smoking
cessation included:
o Age (25-34, 35-44, 45-54, 55-64 years)
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Quitter
35.6%

Relapser
64.4%

Figure 1 (A) Reported quit attempis and (B) smoking
cessation among those who made a scrious attempt to quit
in a cohort of 13 415 smokers follozeed between 1988 and
1993.

o Gender

® Race/ethnicity (white, black, Hispanic,
Asian, American Indian, Canadian, other)

® Average annual household income
(<US$10 000, $10 000-825 000, $25 001-
$40 000, >$40 000)

o Time in formal education (<12, 12, 13-15,
>15 years)

e Frequency of alcohol consumption (daily,
3-4 times/week, 1-2 times/week, 1-3 times/
month, <1 time/month)

¢ Cigarettes smoked daily (<5, 5-14, 15-24,
>25)

o Time to first cigarette in the morning (<10,
10-30, 31-60, >60 minutes)

® Age began smoking (<16, 16-19, >19 years)

® Usual type of cigarette consumed (pre-
mium, discount, or generic brand)

e Use of non-cigarette tobacco products
(none vs pipe tobacco, cigars, chew or snuff
tobaccos)

e History of past quit attempts (none, one
attempt, more than one attempt)

e Desire to stop smoking (none, a little, some-
what, a lot)

® Presence of another smoker in the
household.

Results

QUIT ATTEMPTS AND QUIT RATE

As figure 1 shows, 67.2% of smokers reported
having made at least one serious attempt to
stop smoking between 1988 and 1993, and of
these 32.8% were classified as quitters in 1993.
In 1988, when asked the question: “How much
do you want to quit smoking?”, 67.6% of
smokers answered either “somewhat” or “a
lot”. Among these individuals, 24.6% were
classified as quitters in 1993.

REASONS FOR QUITTING
Table 1 shows the reasons given for attempting

to quit smoking among cohort members who
had quit smoking and those who were still
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smoking but who reported having made at least
one attempt to stop smoking between 1988
and 1993. The most common reasons given for
quitting smoking were concern over health
(91%), expense (60%), concern about
exposing others to secondhand smoke (56%),
and wanting to set a good example for others
(55%). The rank ordering of different reasons
given for stopping smoking was similar
between those who quit smoking and those
who continued to smoke. However, with the
exception of concern over health, endorsed by
90% of continuing smokers as well as quitters,
those who continued to smoke were
significantly more likely to endorse additional
reasons for quitting compared with those who
succeeded in stopping smoking.

PREDICTORS OF QUITTING
Table 2 shows the results of the logistic regres-
sion analysis relating smoker characteristics
measured in 1988 and smoking cessation
measured in 1993. Significant predictors of
smoking cessation included male gender, older
age, higher income, less frequent alcohol
intake, lower levels of daily cigarette consump-
tions, longer time to first cigarette in the morn-
ing, the use of premium cigarettes, initiation of
smoking after age 20, more than one previous
quit attempt, a strong desire to stop smoking,
and the absence of other smokers in the house-
hold.

Of the various smoker characteristics
evaluated, indicators of nicotine dependence,
such as amount smoked daily and time to first
cigarette of the day, were most strongly
correlated with smoking cessation. Figure 2
shows the relationship between the amount
smoked daily in 1988 and the likelihood of
being classified as a quitter in 1993. A similar
relationship is seen when other measures of
nicotine dependence are substituted for
amount smoked daily. In a simple linear
regression analysis where all of the predictor
variables measured in this study are included
in the model (data not presented), measures of
nicotine dependence account for 10 times the
variance in smoking cessation than indicators
of motivation to stop smoking, such as past
quit attempts and expressed desire to quit.

Discussion

The data come from one of the largest
community intervention studies ever under-
taken to track the smoking habits of a
non-clinic based group of smokers over an

Table 1 Reasons for quitting among those who made a serious quit attempt berween 1988 and 1993

Continuing smokers Successful quitters Total
Reason (n = 5807) (%) (n =3214) (%) (n =9021) (%)
Concern for current or future health 90.2 90.2 90.2
Expense associated with smoking* 64.4 52.8 60.7
Concern for the effect of ETS on others* 57.4 52.2 55.8
Setting a good example* 56.4 52.4 55.1
Bad breath, smell, or taste* 49.5 42.8 47.3
Pressure from family, friends, or co-workers* 46.7 37.3 43.7
Adbvice from doctor or dentist* 44.0 33.7 40.7
Illness or death of a friend or relative* 223 17.8 20.9
Smoking restrictions at work* 22.2 14.4 19.7

*P<0.05 for y? test of independence.
ETS = environmental tobacco smoke.
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extended period of time. The results of this
study are consistent with the larger body of
clinic-based research on smoking cessation,
which shows that success in stopping smoking
is determined by the interplay of multiple fac-
tors, including combinations of psychological,
physiological, and social processes.” ' 2 ** '
With few exceptions, the variables found to
influence smoking cessation among smokers
tracked as part of the COMMIT study are the
same ones that have been found to be
associated with cessation in clinical
studies.’ "*'* For example, men were somewhat
more successful than women at stopping
smoking, and older smokers were more
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successful than younger ones. Race/ethnicity
and education did not emerge as significant
predictors when the data were subjected to
multivariate analysis, although annual house-
hold income was positively associated with
quitting. Frequency of alcohol consumption
and use of generic cigarettes were inversely
related to stopping smoking. Our findings rein-
force the predominant view held by medical
experts today, which is that maintenance of
smoking behaviour in adults is strongly
controlled by addiction to nicotine.** By far,
the most robust predictors of smoking
cessation among cohort participants were
measures thought to be indicative of strength

Table 2 Results of logistic regression analysts relating smoker characteristics measured in 1988 and smoking cessation

measured in 1993* (n = 13 415)

Characteristic Sample size

Per cent quit Relative risk 95% CI

Sex
Male 6599
Female 6816
Age (years)
25-34 4249
35-44 4249
45-54 2817
55-64 2100
Race
White 10 072
Black 882
Hispanic 697
Canadian 1449
Asian 138
American Indian 117
Other 42
Annual household income (US$)
<10 000 1139
10 000-25 000 3750
25 00140 000 4087
>40 000 3456
Education (years)
<i2 2528
12 3237
13-15 5367
=16 2257
Frequency of alcohol consumption
Daily 1572
3-4 times/week 1286
1-2 times/week 3064
1-3 times/month 2299
<1/month or never 5100
Cigarettes smoked daily in 1988
225 5566
15-24 4783
5-14 2356
<5 698
Age started smoking (years)
<15 3225
16-19 6606
=220 3584
Time to first cigarette (minutes)
<10 4329
10-30 3960
31-60 2431
>61 2646
Use non-cigarette product
No 13 003
Yes 408
Type of cigarette
Premium 12078
Discount 608
Generic 173
Quit attempts
8235
1 2427
=2 2717
Desire to quit
Not at all 2200
A little 2116
Somewhat 4216
Alot 4882
Number of other household smokers
0 7206
=1 6209

24.0 1.00 Referent

239 0.85 0.78-0.94
22.8 1.00 Referent

22.0 0.99 0.88-1.11
24.6 1.21 1.06-1.37
29.3 1.57 1.37-1.81
233 1.00 Referent

27.7 0.98 0.82-1.17
30.0 1.05 0.87-1.28
23.1 0.96 0.81-1.13
28.3 0.90 . 0.59-1.37
20.5 0.89 0.55-1.45
33.3 1.49 0.73-3.02
20.3 1.00 Referent

22.2 1.15 0.96-1.38
24.1 1.34 1.12-1.61
26.0 1.47 1.22-1.77
22.4 1.00 Referent

23.8 1.03 0.89-1.19
235 1.00 0.87-1.15
26.9 1.04 0.89-1.23
20.9 1.00 Referent

21.0 0.98 0.80-1.19
23.4 1.09 0.93-1.29
24.8 1.24 1.04-1.47
25.6 1.35 1.16-1.57
18.7 1.00 Referent

22.7 1.15 1.03-1.28
32.4 1.59 1.38-1.83
46.0 2.38 1.92-2.96
21.1 1.00 Referent

23.1 1.03 0.92-1.16
28.1 1.16 1.01-1.32
17.9 1.00 Referent

21.1 1.18 1.05-1.33
26.2 1.41 1.23-1.62
35.9 1.84 1.59-2.14
24.0 1.00 Referent

24.3 0.86 0.66-1.12
24.4 1.00 Referent

18.8 0.85 0.68-1.06
15.0 0.64 0.41-0.99
22.6 1.00 Referent

24.4 1.07 0.95-1.21
27.7 1.14 1.01-1.29
22.2 1.00 Referent

229 1.20 1.02-1.40
22.9 1.13 0.98-1.31
26.0 1.24 1.07-1.44
255 1.00 Referent

22.1 0.87 0.80-0.95

*Adjusted for COMMIT intervention status.
CI = confidence intervals.


http://tc.bmj.com

Predictors of smoking cessation in a cohort of adult smokers followed for five years

50.0 —

30.0

Quit in 1993 (%)

<5 5-14 15-24 225
Cigarettes smoked per day in 1988

50.0 —

30.0

Quit in 1993 (%)

10.0

261 31-60 10-30 <10

Time to first cigarette in the
morning in 1988 (minutes)

Figure 2 Relationship between measures of strength of
nicotine dependence as measured in 1988 (amount smoked
and time to first cigarette in the morning) and smoking
cessation in 1993.

of nicotine dependence (amount smoked daily,
time to first cigarette of the day).

The criteria used to define whether or not a
person is addicted to a substance vary, but
common to most definitions is the concept of
compulsive use, even when faced with
knowledge that the substance is harmful.® The
results of this study support the idea that a
large percentage of adult smokers are addicted
to cigarettes. For example, a third of smokers
enrolled in COMMIT in 1988 reported having
made an unsuccessful attempt to stop smoking
in the previous year. Between 1988 and 1993,
67% of smokers reported making at least one
serious effort to stop smoking between 1988
and 1993, yet only a third of those who
attempted to stop smoking were classified as
not smoking in 1993. Unfortunately, informa-
tion about reasons for relapsing was not
collected. Most smokers believe that smoking
is harmful and that quitting smoking would
improve their health.” Among smokers who
reported making a quit attempt, nearly all
mentioned health concerns as an important
factor motivating their decision to quit. This
result is similar to findings presented by Gilpin
et al who found that concern about their health
was the most important reason smokers gave
for stopping smoking.” In 1988, two-thirds of
smokers expressed either a strong or moderate
desire to stop smoking, yet only 24% were not
smoking when re-interviewed in 1993. Taken
together, these results indicate that most adult
smokers are motivated to stop smoking, but are

Sol

unable to do so easily, especially those who
smoke more frequently.

On a practical level, the findings from this
research have both public policy and treatment
implications. From a public policy perspective,
our data support the view that for many smok-
ers, smoking is not a volitional behaviour, but
an addiction.’ * Nicotine is believed to be the
chemical in tobacco smoke which explains why
people continue to use tobacco products.” The
concept of smoking as an addiction offers a
number of interesting, although little used,
policy options including: (a) regulation of
nicotine-containing cigarettes™ *’; (b) the use
of cigarette taxes to fund low-cost or free
smoking cessation treatment programmes for
smokers®; (c) tort damage claims by smokers
against cigarette manufacturers’'; and (d) poli-
cies protecting smokers from discrimination in
employment.”

From a treatment perspective, the findings
from this study highlight the importance of
helping smokers, especially heavier smokers,
overcome their need for nicotine. The means
to achieve this therapeutic goal could take
many forms including, but not limited to, the
use of nicotine replacement products, gradual
reduction of the number of cigarettes smoked
daily, and having smokers switch to cigarettes
with less nicotine. Recent practice guidelines
on smoking cessation issued by the Agency for
Health Care Policy and Research emphasised
the need to make support services more acces-
sible to smokers.”> Heavy smokers are more
likely to seek out assistance in quitting
smoking, and evidence shows that a
dose-response relation exists between the
intensity and duration of treatment and its
effectiveness.” * Unfortunately, the reality in
most healthcare and other settings today is that
providers are unable to adequately address the
needs of smokers who are highly dependent on
nicotine.
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